The dynamics of carbon dioxide in the atmosphere is analyzed and it is shown that the Pinatubo eruption in 1991 had a noticeable effect on these dynamics. The growth rate slowed down. Moreover, analyzing the year-on-year CO 2 growth data, we can see an anthropogenic footprint, possibly due to the burning of fossil fuels. On top of this anthropogenic contribution is a natural contribution that is of similar magnitude, and that closely follows the ocean surface temperature (influenced by ENSO, El Niño Southern Oscillation). This latter fact is consistent with the hypothesis of the correlation of global temperatures and carbon-dioxide in the atmosphere being governed by Henry's Law, in which carbon dioxide variations are the result of, rather than the cause of, temperature changes. This latter being the so-called "greenhouse effect", sometimes mentioned as responsible for (anthropogenic) climate changes, and that cannot explain the observed phenomena described here. Similar conclusions are drawn on monthly data of carbon dioxide and temperature as well.
INTRODUCTION
The United Nations Climate Change Conferences, Conference of Parties (COP), are yearly conferences held in the framework of the United Nations Framework Convention on Climate Change (UNFCCC). They serve as the formal meeting of the UNFCCC Parties to assess progress in dealing with climate change, and beginning in the mid-1990s, to negotiate the Kyoto Protocol to establish legally binding obligations for developed countries to reduce their greenhouse gas emissions. From 2005, conferences have also served as the "Conference of the Parties Serving as the Meeting of Parties to the Kyoto Protocol" (CMP). From 2011, the meetings have also been used to negotiate the Paris Agreement as part of the Durban platform activities until its conclusion in 2015, which created a general path towards climate action [1] .
The first UN Climate Change Conference was held in 1995 in Berlin. Then there were many more. The first thing we notice on this list is that this series of conferences, COP, perfectly follows the Law of Angus, also called Angus First Law [2] : "All human organizations tend to be self-amplifying. There is an Open Access Natural Science effect which hamstrings all corporations, even the most effective ones. It is the natural tendency of any organization to become ever more like what it already is. This is called the 'self-amplifying' tendency. ' The longer an organization has spent becoming more as it is already, the stronger is the force to pushing it in the same direction like matter being sucked into a black hole. Eventually it will lose the ability to change at all, without recognizing how it happened'". The series of conferences is growing and attracts politicians from all over the world. But what is exactly the effect of all these conferences, apart from their enormous carbon-footprints? In Figure 1 , we can see the growth of carbon dioxide in the atmosphere as measured at the Mauna Loa measuring station [3] . In the figure also some years are labeled with the venue of the COP conference that was held that year. As seems immediately obvious, the effect of the conferences on the carbon dioxide in the atmosphere is ... exactly zero. They are a waste of money and effort, at least up to this time.
This, however, brings us to the main subject. What is actually governing the carbon dioxide signal? And what is the link to the global temperature of our planet? Are they governed by the greenhouse effect, where CO 2 in the atmosphere blocks outgoing radiation, thus heating up our planet? (As first stated by Arrhenius [4] and studied by Callendar [5] ). Or are they governed by Henry's Law, where heating of the oceans causes out-gassing of CO 2 from them into the atmosphere? These are the key questions that keep many scientists, policy makers and society at large busy. We will try to analyze the signals to draw as much information from them as possible. And will actually give the answer here. The signal data we use are as much public domain as possible, so that people can easily check our analysis and follow our reasoning.
RESULTS AND DISCUSSION
First we go back to the figure above. Looking at this picture of the contemporary data of carbon dioxide concentrations in the atmosphere, something remarkable strikes us. Something seems to have happened at around 1991. What it is exactly, is not clear from the data, but the growth rate seemed to have suddenly come to a standstill. Some years with nearly zero growth seen as a plateau in the graph. We call this "the Event".
As a first observation for sure it is not the result of the COP conferences, because they started after the Event. Theoretically it is possible that the conferences were convened just because of the change of growth rate (or the cause for it), but we reject this idea as silly. We just mention it here for completeness' sake. A more detailed analysis reveals the origin of the Event.
In a first approach we fit a function of exponential growth to which is added a sinusoidal signal with periodicity of one year,
with y representing the CO 2 concentration in the atmosphere (henceforward called [CO 2 ]), t representing time, and A, B, C, t 0 and φ 0 fitting parameters. Figure 1 shows the fit function and the bottom panel of the figure shows the residuals of the data after subtracting the fit function, y exp − y th . We again recognize something happened around 1990. The data before the Event are more curved than after the Event, indicating a faster growth rate (smaller t 0 ), as evidenced by the V-shape of the residuals curve.
This is made clearer in the following figure ( Figure 2 ) where a curve was fit to the data up to 1991, the year of the Event. As can be seen, the theoretical and experimental curves rapidly diverge after the Event, demonstrating their different character. Then the same was done to data after 1994 (fit not shown in the figure) . Table 1 summarizes the fitting parameters found. As can be seen, the atmospheric [CO 2 ] growth rate dropped significantly-nearly a factor 2-the time scale of exponential growth increased from 32 years to 61 years. Whatever the Event was, it was huge and seems to have had lasting effects on the atmosphere of our planet. However, we will analyze here the data in more suitable ways to reveal more detail. The next step is finding out what might be the cause for the sudden drastic changes in the atmospheric carbon dioxide. Since the growth of CO 2 in the atmosphere is attributed to humans, the first search is for human events. The biggest event in the early 90s of the previous century is the Gulf War, codenamed Operation Desert Storm. The anthropogenic CO 2 emissions are shown in Figure 3 (Source: [6, 7] ). These emissions shown in red are composed of all anthropogenic industrial sources: gas, solid, and liquid fossil fuels, cement production, and flaring. We see that the Gulf War had no noticeable impact on the carbon dioxide emissions; the world was business as usual. In fact, we might even recognize a slight increase in the rhythm of human CO 2 emission after this period, but this is not really significant. We can also see a more significant thing happening at around 1980, but this cannot be held responsible for change in CO 2 rise rate at around 1991. We conclude that there is no human activity responsible for the Event or the slowing down of carbon dioxide growth (increase of the exponential-increase time constant) in the atmosphere.
The same figure also shows the year-to-year increment in carbon dioxide in the atmosphere (see blue curve. Source: NOAA). This is basically the "derivative" (year-to-year changes) of the main curve of Figure 1. The curve is noisier because it contains the highly-regular anthropogenic emissions, as well as the highly-irregular natural effects. Given the fact that 1 ppm CO 2 in the atmosphere is equivalent to 7.76 billion tons, we can also show this same curve in tons of carbon dioxide changed in the atmosphere; the figure shows both scales on the right side. What we can immediately see is that about half of all anthropogenic emissions (red curve) are missing from the atmosphere (blue curve). It was injected into the atmosphere, but is not there! Apart from this, the curve fits perfectly; the percentual share of anthropogenic CO 2 that is missing from the emissions is constant, independent of amount of CO 2 (pumped) in(to) the atmosphere, and independent of time.
What is then remarkable is that natural fluctuations are huge, of the same order of magnitude as the anthropogenic contributions. In total, the natural contribution is negative 50% of the anthropogenic emissions (i.e., a sink; Sabine et al. estimate 48% [10] ), plus fluctuations, with these fluctuations being of the same order of magnitude as the anthropogenic emissions. Natural Science Figure 3 . Red: Emission of carbon dioxide in the atmosphere by anthropogenic sources. Source: [6, 7] . Blue: Year-on-year (yoy) growth of CO 2 in the atmosphere in a scale of concentration (ppm) and absolute amount (metric gigaton, Gt, of CO 2 ). Source: [8] . The vertical bars in light-red and light-blue indicate years of El Niño and La Niña, respectively. Source: [9] .
We can get a clear indication of what these natural fluctuations are. In the same figure are indicated the years of El Niños and La Niñas, in light-red and light-blue vertical bars, respectively. As is well known, these are (pseudo)periodic warm and cold phases of ocean surface waters, respectively, in front of the coast of South America that impact the weather patterns of the entire planet. (A phenomenon generally called ENSO: El Niño Southern Oscillation). We can see that there is a very good correlation between years with El Niños that lower and La Niñas that increase nature's capacity to remove carbon dioxide from the atmosphere. An El Niño year adds circa 1 ppm to the atmosphere, a La Niña year removes about the same amount.
We have thus direct proof of Henry's Law that predicts such effects of temperature on the carbon-dioxide content in the atmosphere. Oceans undeniably outgas and absorb CO 2 from the atmosphere and they govern the dynamics, the correlation of [CO 2 ] with temperature. Note that El Niño is a local phenomenon, but it has an impact on the global temperature of the order 0.1 -0.2 degrees [11] ; take for instance the hot El Niño year 1998 that was about half a degree above the trend line [9] . This value is somewhat below, but consistent with earlier values found by us for Henry's Law of about 10 ppm/K [12] as we will show here.
Note that there is here no question about cause and effect; what came first. Warm water appears at the surface and that causes outgassing of CO 2 and simultaneous warming up of the atmosphere. The alternative hypothesis, an inverted cause-and-effect relation with an unidentified source of CO 2 causing an appearing of warm waters at the surface of the oceans, can be rejected as the idea is too far-fetched.
We have thus explained the trend (which we attribute to anthropogenic emissions of which directly half disappears in oceans and biosphere), as well as the fluctuations of CO 2 growth in the atmosphere. However, we can see that for the year of the unidentified Event (1991), there is a deviation from the modeling. An El Niño year, with relatively warm waters, actually had significantly lower CO 2 increase. Instead of a rise of 1 ppm/year above the trend line, it had a drop of 1 ppm/year below the trend line ( Figure 3) .
As said before, this event must have been something natural, but apparently it was not a La Niña. The Natural Science only reasonable natural event we can come up with is the eruption of Pinatubo. The eruption of this volcano in The Philippines was the second-largest terrestrial eruption of the 20 th century. It ejected roughly 10 cubic kilometers of magma, and 20 million tons of SO 2 . It injected more particulate matter into the stratosphere than any eruption since Krakatoa in 1883. Over the following months, the aerosols formed a global layer of sulfuric acid haze. Global temperatures dropped by about 0.5 degrees in the years 1991-93 [13] . The long term effects seem to have been that the growth rate of carbon dioxide in the atmosphere has changed, as evident in Table 1 , most probably due to persistent aerosols still remaining in the stratosphere. Some scientists say that the effect disappeared after a couple of years and the planet returned to normal conditions [14, 15] which is consistent with the relaxation time of 15 years theoretically predicted by Brasseur and Granier directly after the event [16] . In our data we do not see any signs of that, but we also cannot clearly exclude it. The starting data of Figure 1 seems to show a persistent change in growth rate. The year-to-year-changes data of Figure 3 indeed seem to show that it took only a couple of years to recover.
Having explained the Event, we can go back to the ENSO signal and [CO 2 ] increase in the atmosphere. If the greenhouse effect (GHE) hypothesis were correct, in that CO 2 causes global temperature change, we do not expect this effect to be immediately visible in the oceans, which'd take a long time to heat up (thousands of years). However, we do see a strong correlation between ocean surface temperature and [CO 2 ] in the atmosphere, see Figure 4 . If we do insist on attributing the changes of the ocean temperatures to atmospheric [CO 2 ] changes, then the question rises, why the anthropogenic emissions do not have any effect on this temperature (so far) and only natural fluctuations do (very rapidly)?
To put it in numbers. We can see in the figure that 1 degree of ocean surface temperature correlates to about 1 ppm of CO 2 in the atmosphere. In the framework of AGW (GHE), if humans have increased the concentration from 280 ppm to 400 ppm (∆[CO 2 ] = 120 ppm), the planet should have permanently warmed up the oceans by 120 degrees! There is no reason why it shouldn't; it has had more than enough time to relax to this value considering that it can apparently heat up a degree centigrade within the tiny span of a year. In fact, the total multi-century global warming of oceans and atmosphere has been much less than the year-on-year swing of ENSO. How is that possible?! On the other hand, this fits in the framework of Henry's Law. The value is a little bit low (we'd expect 10 ppm/K [12] ). However, don't forget that it may be that it takes time to outgas/ingas the carbon dioxide. We can even make a rough back-of-the-envelope estimation of how long it takes, because the temperature fluctuations are (quasi)periodic. We see about 20 oscillations in the 60 years plotted here, so one oscillation takes circa 3 years. The amplitude in a relaxation model is given by [17] 
with the observed A equal to 1 ppm/K, the maximum (full adjustment after infinite time) A max = 10 ppm/K (as determined from long-time-span ice-drilling data [12] ), and ∆t = 3 years, we find a relaxation time of about 30 years, similar to values of 45 -60 years found by Glaser [18] . The associated phase shift is then 85˚ [17] , nearly a quarter period, which translates into 0.7 years delay between the driving force (temperature oscillations in the oceans) and the resulting changes in the atmosphere. When we look carefully at the figure, we see indeed that the CO 2 changes seem to lag behind the temperature changes. It is not clear how much it is, but a value of 0.7 years is consistent with the data. Finally, we can also look at the monthly data to see if we can extract some information from these too. The above analysis is for the yearly data. Where the temperature anomaly data for the world and all stations are readily available, the global absolute temperature data are more difficult to obtain, but people have been extracting them from the full grid data, such as the one of the University of East Anglia [20] . The monthly data thus found are shown in Figure 5 . The red curve shows the average monthly world temperature data (Source: [21] consistent with Figure 7 of [22] ) with a sinusoidal fit to them. The green curve is the intra-year [CO 2 ] oscillation; the sinusoidal part of the function in Equation (1) with parameters of Table 1 . The blue curve shows the effect of the Earth's orbital eccentricity, which makes the distance Natural Science ; original values written on top of the graph) with a sinusoidal fit to the data. Green: intra-year [CO 2 ]; sinusoidal part of Equation (1) , so we expect the temperature T to be proportional to 1 R . This expected-temperature-effect curve is shown in blue (with the orbital oscilla-Natural Science tion simplified as sinusoidal). The figure also shows the light-intensity curve in a typical northern hemisphere moderate zone location (black dashed curve). What matters here is principally the relative phases of the signals. They are summarized in Table 2 .
We can see that the [CO 2 ] signal (green) is ahead of the global temperature data (red). One might conclude that the temperature swing is thus caused by the carbon dioxide swing. Moreover, the phase shift is very close to the π/2 one expects for a simple cause-and-effect relaxation process [17] where the periodicity is much smaller than the relaxation time. However, we do not know anyone in literature who claims that the yearly temperature fluctuations are caused by carbon dioxide oscillations. Moreover, 1) Where do the carbon dioxide oscillations originate in?
2) In this relaxation model, if the correlation is (at least; A ≤ A max ) 4˚C for 6 ppm-the response in a year-and we have increased the concentration in the atmosphere by 120 ppm, why did the planet not heat up by (at least) 80˚C?! The same reasoning that was used for the ENSO ocean temperatures can be applied here. We should be living on molten brimstone. (The biblical reference seems quite adequate, in our opinion).
3) If these CO 2 oscillations come from human activity and this activity has changed exponentially in the last decades, the oscillations must have grown in magnitude as well. Figure 6 shows the amplitude of the oscillations for every year of Figure 1 , calculated as the April value minus the October value of each year (as these are the months of maximum and minimum value, respectively, as seen in Figure 5 ). As we can see, while the CO 2 in the atmosphere relative to preindustrial levels has risen from 315 -280 ppm to 410 -280 ppm (+270%; see Figure 1 ), and the human activity (emissions) has increased from 8 Gt/yr to 37 Gt/yr (+360%; see Figure 3 ), the amplitude of the oscillations has increased relatively much less from about 5.4 to 6.4 ppm (+19%). It hints at a natural source for the oscillations rather than an anthropogenic one.
A more reasonable explanation is the following: The global temperature variations are mainly due to effects on the Northern Hemisphere (NH), because that half of the world has more land than the Southern Hemisphere and thus varies more in temperature as a result of sunlight intensity variations. (Water takes much more time to respond because it has convection, distributing the absorbed heat). That is why it is possible that the planet is actually coldest when the sun is closest. The relaxation time of the process of converting solar radiance to temperature on land is a little bit more than a month, creating a delay of about a month in the 12-month-periodic signal; the warmest day is about a month after (NH) summer solstice. Compare the red curve with the black dashed curve.
The biological activity in plants on land is determined by both temperature and luminary intensity. This biological activity is high when these two are high, and basically consists of converting carbon dioxide and water by photosynthesis into biomass. This biological activity is a thermally-activated "Arrhenius" process. We thus see that the carbon dioxide (green curve) declines fastest when temperature (red curve) and light intensity (black curve) are highest. This causes a phase shift of approximately −π/2 of [CO 2 ] relative to temperature (and light intensity). (1) and the parameters of Table 1 were used).
What is nice to see is that the biological activity (at least its yearly oscillations) has already increased 19% since the end of the 1950s, as evidenced by the growth in amplitude of the yearly [CO 2 ] oscillations. This can only be considered good news as it indicates an increased food production and global greening of our planet.
CONCLUSIONS
In conclusion, we have shown here that the dynamics of carbon dioxide in the atmosphere has changed in 1991. These changes we attribute to the eruption of Pinatubo. The year-on-year increase of CO 2 in the atmosphere shows a clear contribution of anthropogenic origin. On top of this is a huge natural contribution that can clearly be linked to the ocean surface temperature (through ENSO). This is a very important piece of information in the debate between the two possible hypotheses for explaining the correlation between CO 2 concentration in the atmosphere and the global temperature observed in 600 kiloyear historical ice drilling data, the big climate debate, AGW (anthropogenic global warming) through green-house effects (GHE) vs. Henry's Law.
On the one hand, the hypothesis of Henry's Law tells us that CO 2 variations in the atmosphere are the result of temperature changes. We had already shown that for historical long-term data Henry's Law is correct [12, 23] , as well as for periodic data of a specific meteorological station, De Bilt (Netherlands) [17] . This is directly contradicting the analysis of Al Gore's Inconvenient Truth, but other authors now come to the same conclusions [24] . They, however, insist on attributing a reverse cause-and-effect to contemporary signals, with CO 2 changing the temperature [24] .
Analyzing the contemporary data of Figure 3 , we can conclude that Henry's Law can readily explain this: every time warm water appears at the surface of the oceans, a huge amount of CO 2 is released into the atmosphere (or less is absorbed than could be absorbed by cold waters), and in La Niña years when cold water reaches the surface, more CO 2 is taken back to the oceans. It is even consistent with the value ob-Natural Science tained on basis of thousands-of-years historical data (10 ppm/K [12] ). Of course these are slightly different phenomena. In these historical data we see that, every time the temperature changed, for instance by changing solar activity [25, 26] , it took about 700 years for the ocean waters to adjust to these new meteorological conditions and adjust to the new equilibrium concentration of CO 2 in the atmosphere and oceans. Probably governed by mixing of the relevant ocean layers and the time needed to heat up the oceans by heat exchange with the hotter atmosphere and incoming solar radiation. An appearance of warm water and the accompanying dumping of CO 2 into the atmosphere (or reduced capacity of absorbing it) is a much faster process; no mixing of layers is needed, nor heating by the atmosphere or the Sun. This explains why we see a large fraction of the total 10 ppm/K within a single year instead of the tiny 1-year part of a relaxation transient of 700 years. The relaxation time we see in the ENSO events is about 3 decades. This is consistent with the depth and dynamics of the relevant Mixed Layer [27] , which is different than the relevant layers in long-term mixing processes.
There is only one instance where the model of Henry's Law fails and that we attribute to the eruption of Pinatubo in 1991 that disturbed the natural rhythm of our planet. This is the Event that is clearly visible in Figure 3 and Figure 4 . It disturbed the natural processes of our planet and not even a strong (normally) CO 2 -liberating El Niño could prevent a disappearance of CO 2 from the atmosphere.
On the other hand, the greenhouse effect cannot explain these data. It would need some kind of force that adding minute amounts of the trace gas CO 2 into the atmosphere-anyway, where does this CO 2 come from?!-would create or change oceanic currents of the magnitude seen in ENSO. That seems too far-fetched to be seriously considered as a valid alternative explanation.
The presented hypothesis is fully consistent with the monthly data analyzed. The periodic warm/cold and light/dark cycles cause a cycle of biological activity that peaks when it is warm and light. The activity consists of taking CO 2 out of the atmosphere and converting it to biomass, especially at the Northern Hemisphere that has more landmasses and thus larger temperature oscillations.
We therefore conclude that we can reject the greenhouse effect as significantly climate forcing and thus reject the anthropogenic global warming hypothesis. There is no proof anywhere in any data that adding CO 2 to the atmosphere does increase the temperature on this planet substantially. Curbing carbon emissions is therefore rather fruitless and will actually prevent the planet from becoming greener and more productive.
